Regulation and function of mammalian DNA methylation patterns: a genomic perspective.
Mammalian DNA methyltransferases (DNMTs) establish and maintain genomic DNA methylation patterns that are required for proper epigenetic regulation of gene expression and maintenance of genome stability during normal development. Aberrant DNA methylation patterns are implicated in a variety of pathological conditions including cancer and neurological disorders. Rapid advances in genomic technologies have allowed the generation of high resolution whole-genome views of DNA methylation and DNA methyltransferase occupancy in pluripotent stem cells and differentiated somatic cells. Furthermore, recent identification of oxidation derivatives of cytosine methylation in mammalian DNA raises the possibility that DNA methylation patterns are more dynamic than previously anticipated. Here, we review the recent progress in our understanding of the genomic function and regulatory mechanisms of mammalian DNA methylation.